The article presents issues associated with ITS and their influence on the safety and efficiency of road traffic. Each system to be implemented at a specified location is thoroughly analysed and defined. The architecture defining process utilised the FRAME architecture based on an example of a service concerning the transfer of information on environmental conditions.
Introduction
A vigorous development of the road infrastructure increases the attractiveness of mobility, thus, influencing the increase of traffic volume. It is a positive phenomenon from the economic point of view, however, it poses a threat of road accidents and increases environmental pollution. Due to the above, governments and organisations (international, national, local government) are increasingly forced to create traffic management systems. The development of such systems must be coherent with the concept of sustainable development, i.e., influence the increase of their functioning efficiency, while decreasing negative effects of transport development. A solution which contains these features are Intelligent Transport Systems, which are a set of tools based on IT, ICT, electronics, and control technologies, for which the main priority is to raise the operability of the existing infrastructure, without the need for modification and further expansion. Thank to being innovative, they increase the road capacity, improve road safety and natural environment quality, while increasing travelling comfort. Vast possibilities and the resulting implementation benefits of these systems influence their selection by different countries [8] .
The main aim of this paper is to present the application of the FRAME method for defining the functional architecture of the service "Transmitting environmental information to the drivers". Moreover, the article describes the aspects of the ITS impact on the improvement of the road traffic efficiency and safety.
Impact of ITS services on road transport safety and efficiency
A more in-depth analysis of the ITS app usually reveals the integration of studies from many scientific fields (e.g. Artificial Intelligence, human factors, road traffic engineering, etc.), which enable the development of many solutions to existing problems associated with road traffic safety. ITS implementation impacts road traffic in most countries around the world through:  Increasing the general road traffic system effectiveness -the impact of ITS on efficiency can be seen by, for example, increased capacity, availability and customer service, etc. It is possible thanks to traffic management systems on highways and the systems directing vehicles to alternative routes (via the use of variable message signs) and the use of electronic toll collection systems  Significant contribution to environmental protection and energy saving -the impact of ITS on the quality of the environment can be seen by, for example, reduced emissions, noise level and the pollution level in the atmosphere. ITS manages traffic in such a way, as to contribute to decreasing exhaust gas emissions by, e.g., implementation of the "Green Wave."  Increasing the efficiency of transport systems -the impact of ITS on the efficiency can be measured economically, in terms of, e.g., operating costs.  Improving traffic safety -the impact of ITS on road traffic safety can be identified, primarily, by decreasing the number of road incidents and a change in the effects and types of accidents [1] . An example confirming this statement is shown in figure 1 , which presents a decreasing number of road incidents after implementing Intelligent Transport Systems.
Fig. 1 Road safety assessment on provincial roads in Małopolska (own elaboration acc. to [8]).
In accordance with the road incident analysis conducted by the Provincial Road Authority in Kraków [8] , during the ITS post-implementation period, a decrease in the number of collisions by about 42%, the number of accidents by 58%, the number of injured people by 45% and the fatalities by 42% was recorded. The impact of ITS services and the associated modules on the road traffic safety can be considered in the functional, logical, or physical aspects. The functional aspect, involves considering the impact of services and groups of services on the behaviour of road users and the homogenisation of traffic flow, which contribute to a change in the RTS level, characterised by a reduction of a traffic hazard risk [5] . Improving safety in the logical context, refers to improving the cooperating of road administrators with emergency services, as well as actions contributing to the reduction accident effects (e.g. shortening the accident response time, incident detection). The RTS level is impacted also by the application of ITS services in private vehicles (e.g. monitoring the condition of a driver). The physical aspect, which includes functional reliability of ICT devices and systems is also of significant importance to road traffic safety.
FRAME architecture
The description of the FRAME architecture can be defined in many ways; however, the essences and sense remain the same. ITS architecture is a conceptual project, which determines the structure and behaviour of an integrated intelligent transport system (ITS). It is a set of standards concerning logical, physical and communication links between elements of the system [2] . In Europe (as well as in Poland), this architecture is called the European ITS Framework Architecture. The ITS architecture has an extensive structure; however, it is significant for the implementation of ITS services.
The main elements are distinguished and described below: I. Stakeholder Aspiration List -contains the goals and needs of persons involved in ITS implementation. The Stakeholders (entities) are the users, public entities, service operators and providers. Aspirations are then formulated into simple statements, which constitute the User Needs. II. User needs III. Functional (Logical) Architecture of the System -a set of diagrams and specifications presenting functions and processes necessary to satisfy the user needs. The FRAME functional architecture includes the following elements: -Function groups and functions -the FRAME architecture includes 9 function groups: electronic toll collection system, crisis managements and traffic safety, traffic management, public transport management, advanced driver assistance systems, information systems for travellers, support for surveillance and law enforcement services, and fleet management in freight transport.
Functionality is divided into function in each functional area. They are classified into high (complex) and low level functions. -Data flows -they are a connection between the functions, data repositories and terminators. -Data depot (repository) -represented on the data flow diagram as a cylinder, means places, where data is stored between processes, which operate on it. -Terminators -these are objects located outside of the architecture, connected with the functions via data flows. 
Concept of implementing the ITS service using the FRAME architecture
The project was executed for a service "Transmitting environmental information", which is significant from the point of view of road traffic efficiency and safety. Two tools of the FRAME Architecture were used for the project:  Browsing Tool -a tool, which enables browsing, allows a user to study the FRAME architecture structure at each detail level and to acquire every element in it [4] .
 Selection Tool -enables selecting elements of logical architecture, ensures support for a user in selecting a consistent subset of the FRAME architecture, corresponding the needs of specific users. The project involved reviewing the user needs, matching them with relevant functionalities, and assigning terminators and actors.
Goal of the project
The goal of this project is to present the operation of a tool called FRAME Selection Tool during the creation of selected elements of the ITS Architecture, which is a subset chosen from a set of elements of the European ITS Framework Architecture and to present the impact of its application on road traffic safety. The service of "Transmitting environmental information to the drivers" plays a significant role in ensuring road traffic safety. Environmental conditions are one of the factors influencing road traffic. The occurrence of adverse weather conditions may significantly impact the decrease of the safety level on main roads, as well as the network of city streets (increased risk of accidents), hence, the level of reliability of the transport network. Weather phenomena impact both, the condition of the infrastructure, as well as driver behaviour (acceleration, movement speed, distance between the vehicles), therefore, changing the nature of road traffic [7] . The service enables detailed determination of the content and manner of the presented environmental information. The information on ambient temperature, icing, fog, rain fall can be of particular importance, since they may impact driving speed, distance between vehicles, as well as traffic efficiency, which largely depends on driver behaviour.
Stakeholder Aspirations
A number of aspirations was distinguished, which are a guide for particular groups/persons involved in ITS implementation. Providing information, which will influence road safety is crucial:  end users will be able to receive information about the current and predicted ambient temperature, icing, fog, precipitation;  end users will be able to receive information prior to the trip on a planned route;  end users will be able to receive information about the exceeded air pollution level and be directed onto other routes accordingly;  end users will be able to adjust their speed depending on the conditions on the road;  end users will be able to adjust the distance between the vehicles, depending on weather conditions.
User needs
On the basis of the stakeholder aspiration list, a list of user needs and corresponding functions were determined (Tab. 1). The user needs were selected out of a group concerning traffic management (group 7). Needs from the following groups, were selected using the Selection Tool software out of the available user needs: 1) 7.1. The system shall be able to monitor and record environmental (atmospheric and noise) pollution conditions, and provide an alarm when a certain threshold is exceeded.
3.4.3
Monitor Noise Pollution 3.4.8
Manage Environmental Conditions Data Store
3.4.11
Analyse Environmental Data and Implement Actions 7.1.1.8
The system shall be able to measure the range of visibility and detect reductions caused by adverse weather and pollution conditions (but not darkness).
Monitor Atmospheric Pollution

7.1.2.5
The system shall be able to predict weather conditions, in particular the formation of fog and/or ice.
Predict Environmental Conditions 7.1.2.6
The system shall be able to predict short, medium, and long-term road travel produced environmental (atmospheric and noise) pollution conditions based on traffic and weather conditions. 7.1.5.9
The system shall be able to recommend re-routing strategies to reduce atmospheric pollution.
Monitor Atmospheric Pollution
Tab. 1 List of user needs and corresponding functions (continued)
User needs Description Functions Name of function 7.5.1.3
The system shall be able to monitor the current inter-urban traffic and weather/environmental conditions, identify incidents, assess their impact, make short term predictions, and select and initiate an appropriate mitigation strategy. The system shall enable the traveller information service provider to receive current inter-urban traffic management, and weather, conditions and planned events.
Analyse Environmental
Data and Implement Actions 7.6.2.6
The system shall enable the traveller to request and receive (anticipated) weather/environmental conditions on, or before, a planned trip.
3.4.10
Output Environmental Information 3.4.11
Analyse Environmental Data and Implement Actions
After selecting user needs and corresponding functions, we were able to move on to the issues associated with selecting data flow and the system's external links.
The selection of data flows and terminators
The terminators were determined precisely by the type of data, which shall be exchanged with them.
The following actors were selected:  esp.ttip -Traffic and Travel Information Provider -thanks to which road users will be able to obtain information about road traffic and travel information,  ors.etms -Environmental Traffic Management System -should enable the exchange of data ,e.g. with a system belonging to another Environmental Protection Service or with a system ensuring environmental management in another geographic area [3] , and terminators:  ae -Ambient Environment -is a physical unit, which can provide data regarding weather conditions, such as snow, rain, fog and air pollution effects such as smoke, dust,  d -Driver -a terminator representing a human individual, which is driving a licensed vehicle at any location in the road network,  t -Traveller -a human individual using transport services provided by the system. A terminator can be a pedestrian, cyclist, car passenger,  ws -Weather Systems -is a terminator providing general information in the field of weather and weather forecasts [3] . Next, a database necessary for supporting specific functions was selected. It is a D3.3 "Environmental Data" database, which should be used within the Traffic Area Management. It contains data concerning environmental conditions over a geographical area managed by the system.
Conclusions
The paper attempts to develop a project of functional architecture for one of the main services significantly impacting the road traffic safety. Because the scope of the European ITS Framework Architecture contains many transport fields and can be a base for the development of an entire system for a selected road section, this paper shows the course of working with the Selection Tool and the results, which can be expected.
Developing architecture is a long process; however, thanks to the distinguished functions, terminators and actors, it is possible to connect services with other ones within an entire system, thus -intelligent management of road network services. The publication has been prepared within the framework of the project Development of Road Innovations funded by the National Centre for Research and Development and the General Directorate for National Roads and Motorways (Contract No. DZP/RID-I-41/7/NCBR/2016).
